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(54) B8WC!>«#3 NOx^XSfl»UBSKI^U»ICAV»««i«DWeD£r«e 



(57) imm 

NO x*«»IBIIBa«ftX&U-C»li* ix5«aisr»«-rs 

mffiro^*,, »i»j^rt«5»cta:tte>4xfc«®jcfev> 




(2) 



1 1 - 6 4 2 7 2 



[ttflFIMtottB] 
ti^m lfflJJ^M^. 

flljESS iW«aort»fc^(BK:Kit&ix*:— 

MIS* 1 *>>tf>yi<:jutfffix.Z>-~ 1$<DmMv> 5 
«rEJRl«*arttt^Kltfe*t*:«anc*3V^T. K 

£NOx>(f;*ie*tfctB3& 0 

Au, Ag, Ni, Mn, Co, Cu, Fe, B 
a, Mg, Ca, Na, K, Li. ®*»8tte8t«l*B£ 
2$fj5fc/&#£ L-t. Pt, Pd, Rh^&45 

tfwiSrW»i:i-5lll*Jl(lE*ONOxjJf^fl|flC*tB 

So 

ic&i^-c, b&S££i Afflict t?*>5 a u<Dttm?.w& 
lii*^4] iWEJisiflifiiwE^d^/^sw^tt, stria 

Sit &**J£i 1" Si» Jfc^S 1 ~ 3 cov>-f ^A^cfSitCDN 
'r'cDSSiSf £ N O x as*S±#fl? vvg&l£+#ia 



2 

tiries i asaa»c,» 2it»istt:*^ u-c^*«*AS 

t \>-*<om&tfwi&% 2 iRI«Srtfc«t* ?>nfc 

tu-r r t k =t t> no x cfcrnMasjEttsm 

i&titft t LX A u , Ag, Ni, Mn, Co, Cu, F 
e, Ba, Mg, C a , Na, K, Li <0— mU±&'a 

[0 0 0 1] 
[0 0 0 2] 

cp (o NO x ^rit^SiJ^L, 3i>^vro©Jffll 

zrO!fo^tyfl^fflv\ miSs^ 
■c^^p-rsNOx^^ffis^tBSiii. hc, co%<nm 

*^^OU»«:ait-f 1CNO x 5i 
i*>b, jfi¥J£<9i : 5E^ : ^T*?t^.TV^?) 0 
[0 0 0 3] 0ljx.tf % i|#FJ¥ 8-2 7 1 4 7 6 Affile 
liTiatDNOx^^a^ffi^l^Ji^^nTVNS,, -rtt 

w&mm&zmcxmfrixz^-copiwQffit, m—<n 



(3) 
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3 

[0 0 04] 

f, ««<PKlAu;6«*JG— fc#*Sjx (B2#IH) » N 
NOx»«lfi]0jBB^(S]±$-B:5r t^EH-efeS. -t L 

«*i**b»t*i4NOxM*«J6tSBlcl!a© 
[00 0 5] ^±<0SPffif #SW©RHtt:, NO 

iiLT, NOx«?f8t«i»jag*$iS< % i>oNOx» 
[0 0 0 6] 

[RH4r*Hfc-*-S;ft»S>©*»] *38W#bl4, Aufcfi 
» L * v^mft -C fe 5 Mt A ABM *» <b * 5 

mHroffifiKfig^i:-r-5ri:(cJ;c.T, lc*s ft* A 

[0 0 0 7] SttES*H«r»*-f SfcftK, *589l;o s &<fc 



^JWEttStetf* tf roffiSSt? 4r N O x ^sUfT-t^fi? L<CV X 
m 1 i'JJfi £ *»5> ft 2 ifclMftttfc* L X# * *« ^ A * ft 5 

to UfcK^^ia^-ffi-rr t no x#*ia«ia£Cfc. 

Ox«?Blffli©Jt6S:W-r5m l«j«J5fc#a»e>fc 

[0 0 0 8] *56W^a^i-5NOx^^««1*UiSW 

ft«3»*JC» Ili^tLtAu, Ag. Ni, M 
20 n, Co, Cu, Fe, Ba, Mg, Ca, Na, K, 

K % flnBftlttJ&J&mmM*** Pt, Pd. RhA> 

so tLTV^S, 
[0 0 0 9] 

«a*flij«r*jiit»ti'ov^Tttw-*-5. 
[ooio] -r&fc>*>, %\mk-<<-*^if,-i/-f j zjvit>m 

ftm.mzio\,^x, NOx»fiiwiM^**-rssi«fiK^ 

ttiiltt'Pt, Pd. R h Sr-aXH:-a^±Jl 
v^rti!»*U\ rixt>W^2fl|fiKfiic^l±, NOx 

iiiM^Autfcss^, mM^t- 

0. 0 1 w t %KH±^iii5 r i#S4 UV>. A 
u*««ffit»*c»a*»o*&— »c^»$ix-5r tic J: 9, Hi 

so 6. »l*rtdM*©fi««Rfc£LTtt, 



(4) 



ftfflW-l 1 -6 4 2 7 2 



5 

t jsv > x a u # t-cosg i mai&m* htez> ^ 

@(Ottli 5 0-500 00 Lv\ 
[0011] |glfl|j£j&#i: L-C, L< I*. Au, 
Ag, N i, Mn, Co, Cu, Fe. Ba, Mg, C 
a, Na, K, L i a^#5S£a>e>-g«±£ilfRLT 
fflV N -5. ^ 2fllS^i Lt, $f 4 L< liP t , Pd, 

^^k. /£V> tiixb^Jl-a-LfcZ r Oz, CeOi, H 

SlJtUT, mz.&CaO, MgO, Yz Os t£<D4fr± 
mmtVd (0lJ;tlf L a203, GdzOa) (D—mU-kZH 
V>5„ L< li, ^fyhD *Agfl#2c?£{fc;Z r Oz® 
*5rfflV>5„ ^-^t^iSZ rOzl^7=7!S5tf § 

[0012] ^iK^-<3t-V5JO-7 , -fe/u^{i^.5— MO 

ASiSv^2«^fig^-e«1S*^S|5^^L, Sffiiclgi 

££>tc, au, Ni, Ast$&m))ULxp t<ommm&. 

Srl£T$i±T'b J:v\ tfJlsm^SftiJ^, AuX 

ttAg 4r±{*i1--5^Jg. feSVMiSnOz, ZnC\ 

I nz03, WO), Biz03?©K»l-J:i3-f^ 
> L, TfHsS£fltJ& L X h <fc V \ 

[0 0 13] &tc, §uiS^<75»* LV^SS&IMSrlftBJ 



6 

[00 14] croi^tc^M^H^mlfEmiScoMi^*, 
JSV^TIl, Au»^75S|^Au^t!|a^-(i*)-LTffl*t-W»C 

riici^ Au*»«*«iNBtc»lk*Jx-cv^^, 1212 

ICioV^TliP t -Au-&&!&^2!WS:feLfciJ-g\ Aufjg, 

tt, H-*^fci3V>TH:«»i1<)*NOx»K«ilWtBoii 

[0 0 15] Z w "C N ffilffi«fiA<0tt*a««:fi<K 
[0 0 16] (l)#j!f^^tt««tftSr*-r5*ltt*?L 

fciio-csuaiJosmicsfcA-rs. 

30 »J3E«l*n««*»e,iH*sn<5flr»K:J:»3*i«*a** 

(3) itik»«:sr*r*»2itiik?LSraorj(najE*«3 

tfx (»*W^I$ixfc02^^ + NOx^^) a«m2S0 

(4) »2SiJjgm^NOx^^li, 3&2®?fif-'f ^-VtfVT' 

[0 0 17] roiptd, ^2$U3£^lC:fo^-tNOx£r 
^ *» . N O x * XKftKjMf L* V > H o \z L 



(5) 
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[0 0 18] 

uoxtf^Wkm&tii&vmmzt&wi-z. Ei3i;:^-n$ 

HiSgli, ®&n,M'g®S- l£&A/rHS:i-t<b*v*:-*tco 
mtl (Mlffif^'<^-^7K>7 , -fe;U6<DBl!fl!lSm2^gi? 

a, 7 b£«;tfc&SlS»«$J;£-fe:^7, io 
BOTTOM 5 - 3 , ffifcMM'gm 5-4 ^Blcffcl} fe 
*tfc-*rco«« (MS2&^*>#>7*ir/U8coMS2zffi| 

8a, m2&m'(*>ifi>y-tju8<o 
•7-**b<omx.w§z*ix&&. iM«si5-i, 

5-2, 5-3, 5 - 4 ro»|BHci4*6»S 1 1 - 1 , 1 
1-2, 1 1- 3tf*tl-?ftJMtSivrV'S. 

-i 1 :*-:/ 6 co MS l aiJ£S2rt$&«ffi6 b lc*iv^ 

ftZrOiSftPtSfi>f)i{)ESntV^ s -tL 

cogffllctf:, E^fc&(WOiffegkS l l - l&t>'JtTtti|o 
BOTB#WS5-i, 5-2tcj:o-tMSl«l^2;SSiIi 
J«£;h, , PJtBKffe&Sl l-3,RtfBOTTO«J8 5- 
3, 5 -4 9 MS 2&&^:i->'5tf>'7*-lr.'W8 CO _h&NC 
»2Sa3t^4^1ifiS;^ix-Cv^5„ S&C, MSl$j3£^2 

»-*-e*HiiWH^iain« (El 3 f jeba we) ic 

B:l£lHfittSr*-r*JI! 1 *fc*fl. 1 jtf-tft-eitRtt b*i, 
ISl»fta2©*b*|cH:JB2ia:*?L3©Bn**J(5.lja:fk ao 
?L1 £«BL-attl*feix-CV*S. MS2ffi1&:?L3li, KlS 

^ 7 avbottok ji 5-3 znm l tms 

I, MS2pJ£^2, 4*ifcW6tt*»oTiSai- 5. 
[0 0 19] ro&HSg-CW:, MS2®?3f?-f ^^^-tr 

^8*«j*1-$BOT»Mt5-4©W— B-blw, #?LIC 
(Pt, Rh^M« Cffi8a, 8 btf5#C:U/&£ 
tfCV>5„ m®8 a, 8 btt, »6J£Jg 1 1 - 3lCiot 

®8b tt@<*m#PS® 5 - 4 , iffegk^ 11-3, S.U y 40 
— KSB 8 dlciot, &mSg*^£cOiS&tt&&ft!!;oiB>5 
JhSJx-C^5i:#K:, tt»»tt«:*-r5#7L«<0 y- K 
S158 d£^LTMS2®5|l^;^#v:/Hr;W8lc£yia^ 
tB$lxfc®J^$r*fflT?^So 5EIC «S8a, 8 b (c 

II, -tfi-etiy-KSB (H) 8 c (^E)^) , 8 d^m 

SLtfyiz&m $ *t, m$ 2 ayj£^ 4 co*mjuj®h 8 b icmsiift 

-fe/U8lC«t9, NOx^i 9#fl?£ixmi&8 a /4»b 8 
blia^tB$4xfcK3tfliy-KSlJ8 d £^LT#ttH£*v so 



5. 

[0 0 2 0] El 4 11, ^iUiMLfcNOx^^a^aj 
«©^7La®S8 a , 8 b cojfcffi&jjvrspffiWrEEI-rfc 

5 (S3tfco$ctSA-Bi^-e^i-¥S®rSSllwftai- 
5) . @4A'f)bi^J;5lc> y - KffB 8 d ll&tiiSifl- 

[0 0 2 1] B3lC^Lfc^ffiS<75j»|3£IgStt, HfiaCO 
JKffi<0fl|-!?±sEtfcia9-Cfeo-C, Ml 1 «'J£g 2 ICM51 

ffigioS Cfcfia^as»*»«ffl|^-feyu 7 o-»roiS 
7a, 7b|«k:R£U £OjB*;fcfcJ;««flE**— Jfefc 
/<£5 <fc ? MS 1 6 (cEpflP S tv-5®JE 

*0«PL"CfcJ:<, TtD^MLTtJ;^) „ -tLt, 

mnstm4^^>y±^6iii^^^-M<r>mm6 a, 

6 b © 9 ms i syjtM 2 rtssicsm bJx a u aM&^y-a* 
uft&mtz r 02&;fc±Kiai$$;ix-rv*sflHS6 bic 
j:oTNOx<o««t^«jsij$iifcTT, mi&mj*^ 

7fi>zf±jve \z J;oTMS l adJfeS 2 *»b^Jw^* s a 

*.iasn-ft©«*»flE«:*i-**ai*^**3iS2'itiR 

?L 3 fctf- LTffS 2 SU^M 4 K&ffc L, MS 2 &Ht-r ^Jtf 
>y'±^8CO-n<om,^8 a, 8 blcmEEjJ5pniD$4xT 

^VMRh-g-^KromaioJttatf^ffllcj; t> , NOx^N 

-< -y 8 coB#Stf?§C/I %e#-T 5CttJ: 

t>, ?5 2ffl7£m4ftf>ucmrtt > tiiz%i2mm'{7i->tf^ 

7±/\s8<D— St£Omil8 a , 8 brilC^W* tlfcNO x 

^/^a»i*£:CfcMS2gf3R5KV7'^;iJt I P2 frffitiZ. -co 

[0 0 2 2] r<0^tB§ilC,t4xlf, MS2 SiJ3£^4l*)COSS 
2S5^-r^->/tf>7'-fe/W8 8 a iS#«i<e«I 

ffi8b>45, ^^rtsn (at® hitrnt^mmmm) icss^ 

ixfcr t lei "9 , @{*«fi?ir;i 5 - 4 , Jfeii;® 11-3 
frnm 8 b co^S^©: t *£ *) , J.o y — K» 8 d 
8Jt?at4ot, ttifl^^/^ (#^^) co#ffl^*»b 

ix, Iofg8 bJsli22lc±3V^-ca^ttl^ixfcgf^7557"— 

*«Sc*-fts*v, MS2^-r^-^^>y-tr/u8 co— ttn-m 

S8a, 8 brai-38±i-5S«S*^3c^t-r5. Hie, 
&±-tZ&n.M*&fe<t-tZZ tic J: y, MS2Ss^-f^- 
>#>-7'-fe-/W8irRlJD$ix5jK>7'm/EVP2 co^SuK>- 

(vP2-sm^i) a*a?^t**t, nox^m 

[0 0 2 3] [«it«] H5K1, .H3(C*Lfc]WreB*« 
Wco-3lffl0iJI^5NOx^^jaffi^taiicou^r h 



9 



(6) 



1- 6 4 2 7 2 

10 



• Six, ft*. «j«*n-C-i*:o*ai»*sff»Six5. 
*ft» = -K mSttif'*-* M*»B^ M^Z rOz 
^y— Mc*? y->Hlg!]£;tt,5;L ^(cj; 9 % a 

[0 0 2 4] [ZrOr>-h (1-4®) J*»] Zr 
02^6 0 0^X2^ *^*£T{KJ£L*: 0 
&L*:Z r Oz^3 0 k g, #»#Jl 5 0 g. ^4&& 

0 k g*3*^6 Okgi^rtlc h n /WCAtl, io 

k g*W««»Ji Ok gtc««f$^rfct>^S:»JDU 2 
OWflS^UlOPa • s1i|gcO*iS4:#-r5^7 y 

«U 1 O O'Cx 19#fg!j£^Lfc 0 
[0 0 2 5] [B1JMJB'<— * h] 

( 1 ) Ki^Ei^l® (S?^S*m@) 7affl:Pt 
»5S19. 8g, ZrOz»*2. 8g, Au»0. 

g«r«'tt«»j2 0 gtc*#S*fct>o&*iD 
U SfetctttfmHPJS g«r«10U 4»#Wia£>LTtt 
«150Pa • slf^-^ hSMWKLfco 
[0 0 2 6] (2) Si8^^y^ftSli6 

^ty^vyi®8a % 8bffi:Pt|»*20g, Zr 

02^2. 8 g. sa^^esisaj^ e>v*fl*vB» (« 

tL(C^^>^-2 gSr*«»JW2 0g»C*»**fc 30 
tO^DL, Se>«Cltt«J(ISE»J5 gMOU 4B#ffl 
a^Ltttftl 5 OP a • sSIO^-^ h*:W»L 

[0027] (2' ) mi mm^^t^^^ymm 6 b 

a, 6 bCO ? t> % fgl aUJ£S2rta(CKttbiXfctttt6 

IT, -< ^ h y TTtt#ttlc*«{tSixfc. 
Z r OzJftm (£JLT, w*L* rSB^^^tz r 0 2 ^*j 40 
^»t5 0 ) *iV>fc 0 tit, »»mZr02» 
3fc2. 8g m&O. l-50Mm) IMSSiS 
(Aut|?3 0. 5 2 011%) 1. 8 3gS:«j|S 

1 2 o°cv 7 mmn,m^ 8oo^-c3^m 

U AuJSSiF- (figl^ml^T) *r«B#£*ftZ r O 

Au»tfcy-«:«5#£jfefl:Z r 02»5te±»dli«pS^» 
#3. 3 6g£. e>V^»V^«-Cl 2«FlB]®»Lfc«, P 
t^?LK^2 0 g (S8i-5 0mn) irSfto* so 



IH»»«. '^>y-2 g*tf**#j2 0 glC»#$* 
fcfeofcSHraU S feJctt*HS»J5 g 4r»JD L 4 B*B| 
LTttS 1 4 0 P a - s <D^—^ h L/c Q 
[0 0 2 8] (3) »fc»=i- K HJB : X/l^ 

tft*5 0gtMO*«S»J!;, fel^V*« «IM* 

lEffi^J 2 0 g &mu U 3 fl#IB]a^ LTttflf I 0 
OP a • slS^-^ h£I^§*Lfc 0 
[0 0 2 9] (4) PtA^?LSi (y-KUffl) : 
7;Kt^l0g, PtSSl. 5g, tft/V^ 
-2. 5g, *«*»j2 0gSr. 0&VM3# 

1 0 g SrSHfflU 4B$^a^LT3te^ 100Pa«sg 
[0 0 3 0] ( 5 ) M 1 teffcTLffi : 2 M mil 

<ota^ i o g s mm** Tstr— 2 g N 

2 0g£ N fcV*j&^fll «tV>tt*^ h tCAtL. a 

*U SfefcttflEliSBWl 0 g*«iDL, 4 

WflS^LtM4 0 0 p a • sg^cD'*— * h£P§* 

[0 0 3 1 ] (6) : #-#>t&5fc4 

g, »W>f-2g, WSIjSSU4 0 g * % S>V^*»V^ 

e>^*saEg8S5W5 g srssinu. 4Wima*u-C'<— ^ b 

[0 0 3 2] C-iUyhfl:] 

(7) »2t&»?L^ : sp*S«:S»M2na*<oryU5^» 
*20g, *«^<-T>^-8 g, «-«K»#j2 0 g£, & 

(*vNii^^h*/u) icA^t, ifl#raa^u 

1. 3mm, I^fO. 8mmORft#i0 7'l/^M* 

^J*JK<*Sr. 2, 3Ji@OZ r 02^y— fO^f 
JES/^rlCjfAU 'EtLT-*ftLfc«, WtSIi 
tCct^, 4fcUHB*(cJR2ttfc?LS:»fi!l-*--5. 

[0 0 3 3] [ZrOz»l*ft] 2. 3®gffiS^, 
»2ffl:»?L^ffl-r5«FB» (iSSl. 3 mm) ^?T^S 

<o rr-^^ts, *2istk?Li:fts^y->ne««» 

EE* : 5 k g / c m 2 , iDEE«FW : 1 ^-Cffi»1-5 0 

[0034] \xls<4 >y-Rxfm.m m* 

^r, 4 0 0°CX2 3$Fp11/^>^L, 1 5 0 0^X1 

[oo3 5] rjc. miaa»ift«(cBeoTf^aisixft:H3 
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U 11 ^tf^-fc/U 6 0>— *t(D«ffi 6a, 6 

b , % 2 »*>T 8 <D—*t<r>mM 8a, 8 

[0 0 3 6] 0M£T* ttmW 1 - 4 4 ITliffS^f 

»l;ir^5wt%S$tl5J:5^ Ptt&5Rl 
9. 0g, ZrOzft*2. 8g, Ir^l. 0 g> 

An. 4B*ma^L, zti\z^m^>v— 

2 g*^r«S«l2 0 g(£»#S*fcfc<Z>«r«fct«]U £ <b 20 
OPa • 8i«^-7FS:«atfc 0 JifS^-^h^ 

fc. I r I4P t iBa*<ONOx)Ul«iBS:*t 

[0 0 3 7]it«OT2 (@6-10flZ^^t) © 

IrtOidt i: I r ^ 1 w t «t ? IC, Pt» 30 

*19. 8 g, Zr02«&5K2. 8 g> IrgSO. 2 

>y-2 g S:fi-«1«*J2 0 g«c»***fct>^4:aaD 

u.^i:MMSJ5 g ^Du 4«pma^Lr. 
Mi 4 0 p a • sm&n-^-x hzmmLtCo ±ie-< 

AuSf, I rSf, AtZ-tixbO^tt^^tkLT 
#4lTVN/t 0 40 
[0 0 3 8] tfc«« 3 (06-10 * JtSTfc-e^lf-) O 

Srfflv^x, Kttffi^xop d$*i^2. 4wt%<t/^5 
fcPda*fi«P3ix*J:3l^ >f * MTTB^WlcSje 

{t**lfcSM»g?*fl:Z rOz«&^2. SgC, ffi^7 

(Pd§^4. 3 9 0%) 12. 76g£ 50 



12 0°CT7^M, 8 0 0^38$^ 
J«U P d»«[^^»»S^bZ r Oz»5R±«ca«FS 
;ft,fc«&#5. 6g«r»fc. :^)PdW^0M*t?) 
I^IMS-Cl 2B#Pfl8J#L^m, P t<0#?LK8fcfc2 0 

2 0 gfc»#£-&fcfc<0Sr*JDU * b «C)f£«fES#J 5 
gSraSJJ0L4B#M»»UTtt« 1 4 0 P a • s tfV<— * 
htUMlLfc. «rE^-^ b*»»»«^Z r Oz >- 
Mc** y— vfWM«. 4 0 0 < CT2B#ffflJ18yW 
U l 5 0 Ott IPtPa^r^wchtcJ: 9ttS&3* 

[0 0 3 9] ttSW4 da6&t> # El 7^ era ^x^-t.e 

P t»*20.0g, Z r 02«&^2.8g, M^tS^I^^ 
feV^M^ttt 0*1 MS** b SAO tcAtt. 4B#Wa-fr 

SOU 4W^ltMl4 0Pa- s^feCD^— X 

[0 0 4 0] Jt««5 m8RXfm9tp&\&ft7?7f;-fU 

S19. 8 g> Zr02{J^2. 8 g, Au^O. 2 
g> 5BJtO*«»JPJ«:bv>3&^^ (TK^b^/i-) MA 

g**r«ts»j2 o gjcjSjBS-frfcfc^SrasiDU, 4b*ih 

a*LT, *fr«l 4 0 P a • s^S^-<-^ b^I^SiL 

[0041] Hffi^j&r/itttW i — 4^mgi: > 3fS 

^WifcWttirBl^fc. **^^filc»tt, HzO : 10 
%s O2 : 7 5 OppmXI^NO : 1 5 0 0 p p m> ^§(5N 

BKtt, fc-^S^«r2 lWi: LTSIffiS^SJSMI&^i- 

O'itSM 1 - 4 Of 2 Ki^>7't'»tt^^t 0 El 8 

xt^Ei9 fc^tiib^m l^^^^^m-Kt^-tt^^-ro * 
fig) . MS^NO^W^cSiDimrt i 

Z> (H39#re) 0 tttt«l-4 4tt«iL-C'b, 3C 

iSCT ^> a u tism^o NO x fl?giffiJftJ«g tt* t> ± # 

^^t^5o siaoss (iai#RH) ke«s*us 



WHWl 1 -6 4 2 7 2 



13 



14 



5, JB2n«ft (Bl»HD icgeg£*u*|g2& 
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